Introduction. DURING the course of our investigations on the wtiology of feline distemper (Hindle and Findlay, 1932) , bacteriological examinations were made on 300 cats suffering from this disease. This number includes both spontaneous infections and cases which have suffered from infections produced experimentally in the course of our investigations.
As a routine, cultures have been made from the following tissues: Heart blood, spleen, abdominal lymph glands, lung, and the lower end of the trachea. Heart blood, lung, spleen and abdominal lymph glands were cultured in glucose broth, while a platinum loop introduced into the lower end of the trachea was smeared on slopes of chocolate blood agar or Levinthal's medium. In certain cases where the lungs showed definite pathological lesions cultures from these organs were made on the same media. Cultures were also made from the thymus and cervical lymph glands when these showed any naked-eye evidence of enlargement or vascular engorgement.
As a rule, aerobic cultures only were made, but in 15 cases both aerobic and anaerobic cultures were made. As the anaerobic cultures almost invariably remained sterile and did not show the presence of any constant organism, this line of investigation was not further pursued. In five cases cultures were made from the lungs and trachea on Olitsky and Gates' medium for Bacillus pneumosintes. This special medium was kindly supplied to us by Dr. J. E. McCartney to whom our sincere thanks are due. No organisms resembling B. pneumosintes, however, were isolated.
In 24 cases, or 8% of the total, all the culture tubes remained sterile. This is a somewhat low figure, but is remarkable when it is remembered that with few exceptions all the cats examined were either already dead or were moribund when killed. In the other 276 cases some evidence of bacteriological infection was obtained, although in 15 cases the only organs to be infected were the mesenteric lymph glands and in 8 cases the lungs. In only 165 cases was the heart blood found to be contaminated.
A large variety of bacteria were isolated, not infrequently two or more types of organism being found in the same cat. In view of the presence of a filter-passing virus in feline distemper, and the fact that no type of organism has been isolated with any degree of constancy, no attempt has been made to study exhaustively the Proceedings oj the Royal Society of Medicine 2 various bacteria isolated. The following, however, are the main types of bacteria which have been encountered:
(1) A motile Gram-negative bacterium producing acid and gas in glucose, maltose, mannite and dulcite but not in lactose or saccharose, acid in milk but no indol.
This organism is referred to as Salmonella strain A. (2) Bact. coli. With certain strains the fermentation of lactose with the production of acid and gas was delayed.
(3) Haemolytic streptococci. (4) An organism resembling B. bronchisepticus in its morphology and cultural characteristics. (5) Pasteurella. (6) HLemophilic bacteria (Para-influenza bacillus). (7) Streptothrix. (8) Staphylococci.
If will be noted that almost all the above groups of organisms have already been described either as the cause of epidemics among cats or as occuring in normal cats. The following brief notes on certain of the bacteria isolated may be of interest, especially in view of the scant attention which has been paid to the bacteriological findings in cats.
Streptococci.
Streptococci were originally described from an epidemic among cats by de Jong (1913) . The disease broke out in cats in captivity, and in some cases was of a chronic character with a tendency to recovery. The chief symptoms were suppurative conjunctivitis and rhinitis, loss of appetite, wasting and weakness. Fibrinous pleurisy and peritonitis were present in a considerable number of cases, while pneumonia was occasionally seen. The streptococci isolated formed both short and long chains and were present in pure culture in cats which were killed before the onset of terminal symptoms. In cats which had died from the disease other organisms were also obtained. Subcutaneous inoculation into mice was fatal, but for rabbits and guinea-pigs the organism was non-pathogenic. Subcutaneous and intraperitoneal inoculation into cats produced only malaise and a subcutaneous abscess. Since only young cats were attacked, de Jong suggested that the streptococcal infection was secondary to distemper.
Bayne-Jones (1922) has also described an epidemic among cats, due to hlemolytic streptococci. The syinptoms were sneezing, the appearance of a thin greenish discharge from the nose, conjunctivitis, prostration, loss of weight, rapid exhaustion and death after from four or five days. A green muco-purulent exudate filled the cavities of the nose and extended into the nasopharynx and trachea to its bifurcation. Streptococci were found in smears of the exudate and in the heart-blood. There was no pneumonia. Three c.c. of an 18-hour broth culture injected intravenously caused death with septicsemia in seventy-two hours. Of fifty normal cats examined the nasopharynx of only one contained a hiemolytic streptococcus.
Of the 276 cats from which bacteria were isolated in the present investigations, haemolytic streptococci were present in 101 cases (37%). In only twenty-three cases were the haemolytic streptococci isolated in pure culture; in all the others they were found in association with Bact. coli, Salmonella strain A, or in one cat with a pasteurella. There is, however, some evidence to suggest that the streptococci may have gained entrance by the respiratory tract.
In only one of the fifteen cases in which the mesenteric gland was the only organ infected was a streptococcus found to be the sole invading organism, while in five of the eight cases in which the lung alone was infected streptococci were present. In one case hamolytic streptococci were found in pure culture in the lungs and trachea. More generally, when present, the streptococci were isolated from the heart blood. In three cases in which there were pleural exudates bhemolytic streptococci were present in pure culture, in a fourth streptococci and Salmonella strain A were both present. Among thirty-three cases of peritonitis five were associated with Salmonella strain A in pure culture, five with streptococci, while in the twenty-three others streptococci were present in association either with Bact. coli or Salmonella strain A. Streptococci have been isolated both from spontaneous cases occurring in various catteries and from cats infected with the virus of cat distemper in the laboratory.
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The streptococci isolated were in all cases halmolytic, and as a rule grew in short chains. Four rabbits inoculated intraperitoneally with 0* 5 c.c. showed no evidence of illness, and two guinea-pigs similarly inoculated also remained healthy. The pathogenicity of various strains for mice varied (see Table I ). Three normal cats inoculated subcutaneously with 1 c.c. of a 24-hour broth culture showed only slight malaise. This agrees with the findings of Hopkins and Parker (1918), who found that cats were relatively insusceptible to streptococci.
The sugar reactions of a number of strains showed that all fermented lactose, with formation of acid, and failed to ferment mannitol. The sugar reactions of eight strains are shown in Table 2 . 
Pa8teurella.
A considerable number of observers have succeeded in isolating bipolar-staining Gramnegative bacilli from the tissues of cats. Marx (1908) isolated from a Bengal tiger an organism of the Pasteurella group which he believed to be the cause of a fatal pneumonia. Gaertner (1909) was the first to isolate a pasteurella from an epidemic disease of young cats.
The symptoms were as follows: The animals refused food, began to sneeze and cough, and suffered from a nasal discharge, at first serous, later purulent. There was also present a conjunctivitis, at first serous, later purulent, together with difficulty in breathing. The temperature rose as high as 41 -6°C. The disease was generally rather chronic, and lasted from fifteen to thirty days or more. At post-mortem examination the lower lobes of the lungs were consolidated. From the heart-blood, spleen and diseased lungs a pasteurella was isolated. The organism was not present in pure culture in the lungs, but was isolated in pure culture from the heart-blood and lungs. The bacterium was lethal to young cats when administered by inhalation, intratracheal or intrathoracic injection. Bout0ek (1910) and Ruppert (1912) also isolated pasteurella-like organisms from cats.
More recently Pospischil (1920) obtained an organism of the hemorrhagic septicEemia group from three cats, the clinical symptoms being cramps, vomiting, and diarrhaea. Sections showed a high degree of inflammation of the small intestine, swelling of the spleen, and sub-epicardial hiemorrhages. In all the organs and in the heart-blood there were found Gram-negative bipolar-staining bacteria which were pathogenic to mice. Frohbose (1926) also studied organisms of the hbemorrhagic septiciemia group which he isolated from three 200 Proceedings of the Royal Society of Medicine 4 kittens not more than nine months old. Clinically the animals showed diarrhoea and respiratory involvement, while at death there were tracheitis and enteritis, together with swelling of the spleen. The pathological changes were not those characteristic of hemorrhagic septicemia, while the bipolar bacilli were not isolated in pure culture. As a result Frohbose does not emphasize the ietiological significance of the pasteurella obtained.
In view of the fact that organisms of the htmorrhagic septicaemia group have been held to play an important role in the etiology of cat distemper, careful search has been made for these organisms in all cases. They were only isolated from thirteen cats, nine of which were Siamese and four ordinary domestic cats, which had been infected in the laboratory with the virus of cat distemper. It is of interest to note that these four cases of pasteurella infection were isolated cases, that is to say, there was no tendency for other cats, suffering from felirne distemper but kept in separate cages in the same animal house, to develop pasteurella infections.
Strains 2 to 6 were isolated from the same outbreak. Ten months later another outbreak of feline distemper occurred in the same cattery. On this occasion no organisms of the hbtmorrhagic septicoemia type were isolated, but Bact. coli and Salmonella strain A were found. In four out of the thirteen cats a pasteurella was the only invading organism isolated post mortem. The biochemical reactions of twelve of the thirteen strains isolated are shown in Table III . The evidence would therefore indicate that this pasteurella is an invasion from the alimentary tract. In describing the pathological lesions in feline distemper it was pointed out that the most constant and also the earliest pathological lesion was congestion of the vessels in the submucosa of the small intestine. In experiments on the absorption of Bacillus prodigiosus tbrough the wall of the duodenum of dogs, Boone, Chase and Brink (1931) have recently found that although slight mechanical abrasions of the duodenal mucosa did not cause any increase in the number of organisms absorbed into the portal vein, a marked increase in normal duodenal absorption was noted as a result of local passive congestion produced by mechanical obstruction of the portal vein. All strains of pasteurella were pathogenic for mice, killing them within two days. The pathogenicity of strains 2 and 7 was tested on kittens which died four days after intraperitoneal inoculation of 1 c.c. of a 24-hour broth culture. Pigeons also succumbed to intraperitoneal inoculation of 0-5 c.c. Bacterium coli.
Motile Gram-negative bacilli fermenting lactose, glucose, maltose, mannitol and in some cases saccharose were isolated forty-seven times.
Salmonella. Mori (1905) appears to have been the first to isolate a salmonella type of organism from an epidemic of cats.
Salmonella organisms were the commonest type of invading bacteria and were found in 151 cats or 50% of all those infected. In eighty-seven of the cats the Section of Comparative Medicine heart-blood was infected, while in the others the organisms were confined to the abdominal lymphatic glands and spleen.
This organism, which has been referred to as Salmonella strain A, fermented glucose, maltose, mannitol and dulcite, but failed to ferment saccharose and lactose. Some strains formed indol feebly, others produced none. Acid was produced in milk. It was agglutinated by a stock Bact. enteritidis serum in a dilution of 1 in 80 only, but a serum against a laboratory strain of Bact. typhimurium agglutinated it in a dilution of 1 in 1280.' It is possible, therefore, that this organism may be closely related to that of mouse typhoid. In this connection it is of interest that Krumwiede, Valentine and Kohn (1919) found that two strains of an organism from the mouse belonging to the paratyphoid-enteritidis group were very closely related, if not identical, with a strain isolated from a cat. Unfortunately, no account is given as to whether the organism originally came from a sick or a healthy cat.
Six mice inoculated intraperitoneally with 0-2 c.c. of a 24-hour broth culture of strain A died in from two to five days with symptoms very similar to those seen in mouse typhoid. A cat inoculated intraperitoneally with 0 5 c.c. of a similar culture remained in good health.
B. bronchisepticus.
A Gram-negative mobile organism resembling B. bronchi8epticus was isolated fifteen times from the trachea and lungs of cats with distemper. It failed to ferment any sugars and did not form indol.
Para-influenza bacilli.
Under the somewhat unsatisfactory name of para-influenza bacilli Rivers and Bayne-Jones (1923) have isolated hiemophilic bacteria from the nasopharynx of normal cats.
Similar organisms, which should probably be called HImmophilus felis, have been obtained by us seven times from the lower end of the trachea, and twice from lungs with broncho-pneumonia.
The biochemical reactions of the strains studied were similar to those found by Rivers and Bayne-Jones for the majority of their strains. The pathogenicity of two strains for animals was tested. Cats receiving intraperitoneally the whole of a forty-eight hours growth on a chocolate-agar slope showed no change in temperature and no sign of illness. Of twelve mice inoculated with a quarter of this dose, ten died in three days; one out of four rabbits, and one out of two guinea-pigs also died, the haemophilic bacillus beirng in each case recovered in pure culture from the heartblood. All the animals which died showed some evidence of broncho-pneumonia.
In order to determine whether hemophilic bacteria play any definite role in the itiology of cat distemper in symbiosis with a virus, as is said by Lewis and Shope (1931) to be the case with swine influenza, the sera of ten cats which had recovered from distemper were examined for agglutinins to two strains of H. felis. Only one cat gave an agglutination in a dilution of 1 in 20, with a doubtful reaction in 1 in 40. There is, therefore, no conclusive evidence that hmmophilic bacteria play any definite part in the causation af cat distemper. The bacteriological examinations here described have thus failed to show the presence of any one type of organism to which an aetiological significance can be ascribed. The fact that certain cases of feline distemper are bacteriologically sterile, while others yield one or more different types of bacteria, is suggestive, if not conclusive, evidence of the r6le of a virus in the causation of the disease. (1) The results of the examination of 300 cats infected with feline distemper show that a variety of bacteria may be present, none of which gave any evidence of being concerned in the oetiology of the infection.
(2) Twenty-four cases, or 8%, were bacteriologically sterile.
(3) The other 276 cases gave evidence of bacterial infection, but in fifteen cases only in the mesenteric lymph glands, and in eight cases only in the lungs. In 165 cases the heart blood contained bacteria.
(4) The following classes of organisms were isolated: (a) A strain of Salmonella showing affinities with Bact. typhimurium, found in 50% of the infected cats.
(b) Various strains of Pasteurella, found in only thirteen cats out of the 300 examined.
(c) Hlemolytic streptococci, generally growing in short chains, found in 37% of infected cats. They showed varying degrees of pathogenicity in mice, but were non-pathogenic to cats.
(d) Para-influenza bacilli, referred to as Hmmophilus felis, isolated seven times from the naso-pharynx and twice from the lungs. The sera of ten cats which had recovered from distemper were tested against two strains of this organism, but only one was agglutinating, viz., in a dilution ofl in 20.
(e) B. bronchisepticus, isolated fifteen times from the trachea and lungs of infected cats.
(f) Bact. coli, isolated in seven cases. (g) Streptothrix and Staphylococci, isolated occasionally from cases showing advanced secondary infections.
(5) The results mentioned are in accordance with our view, also supported by experimental evidence, that the primary cause of feline distemper is a filterable virus. The changes produced by this virus, especially the congestion of the small intestine, favour the invasion of organisms from the alimentary tract, and the results of bacteriological examination support this expectation. The abdominal lymph-glands were most commonly infected and, in descending order, the spleen, lungs, and heart-blood. The large variety of bacteria isolated also supports the view that none of them is etiologically related to the disease.
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There had been much speculation as to its cause, until Professor Hindle and Dr. Findlay undertook its investigation and demonstrated the real setiology of this most destructive disease. The zoological distribution of the disease was limited to the genus Felis but there were many species that appeared to have natural immunity. Among the larger cats, for 7 Section of Comparative Medicine 203 instance the lion (Felt8 leo), the tiger (Felis tigri8), the jaguar (Felis onca) and the puma (Felis concolor), the disease was unknown in their experience; whereas the leopard (Felis pardU8) and ounce or snow leopard (Felis uncia) were so susceptible that cases were always fatal. The cheetah (Actinonyx jubatus) was quite immune.
The smaller cats-including the European wild cats, African wild cats, as represented by the caffer cat (Felis ocreata) and allied species-the pampas cat (Felis pajeros) and ocelot (Felis pardalis) and allied species of South American cats-the marbled cat (Feli8 marmorata) and many other Asiatic species, also the species of lynx from all quarters of the earth were very susceptible. The serval (Felis serval), however, appeared to have a high degree of natural immunity, for he (the speaker) could find no instance of cat distemper in this common animal at the Zoological Gardens. Civets, mongooses, polecats, inartins and genets were also immune.
Major HAMILTON KIRK said that as he heard the symptoms described by Dr. Hindle, he had wondered whether two distinct feline diseases had not been investigated, namely, distemper and specific infectious enteritis. Several months ago Professor Hindle and Dr. Findlay had discussed with him the subject of feline enteritis. It was apparently now suggested that enteritis, as commonly seen in domestic cats, was merely a type of distemper, but in his (Major Kirk's) view there was a vast and definite difference between the clinical pictures exhibited by cats suffering from abdominal distemper and those of cats attacked by specific enteritis. Certainly there was much confusion regarding the conditions referred to as "cat fever " " show fever " "cat plague," and so on.
Several laboratory workers had, in recent years, recognized specific enteritis as a separate entity and had investigated its etiology. Boucek, in 1910, had described a bipolar, ovoid, Gram-negative organism which he believed belonged to the pasteurella group, and which specifically infected cats. Bacterins prepared with this organism had been recommended for prophylaxis, but in the speaker's opinion the results were unsatisfactory. Other authors implicated virulent strains of Bact. coli, which always produced the typical symptoms of feline enteritis.
In his experience the two important factors in preventing outbreaks of enteritis in catteries, were the abolition of flies and the housing of cats as far as possible in the open air.
Mr. HENRY GRAY said that he agreed with Professor Hindle's account of the clinical and pathological features. Another complaint, however, likely to be mistaken for the gastroenteric form was "infectious enteritis " which usually occurred as an enzo6tic in kittens. This differed from distemper by its rapid course and by causing mortality within thirty-six or forty-eight hours. This condition was apparently non-transmissible to adult cats and in his experience a constant feature, post mortem, was inflammation of the jejunum and occasionally there was inflammation of the ileum.
The infection of feline distemper did not appear to travel far by the air, but probably travelled further than that of dog distemper, owing to sneezing in the former case. The disease was easily carried by soiled hands, utensils, etc., but the main difficulty was the failure to detect it in its early stages.
One attack often did not give immunity and in many instances it left a chronic or recurrent nasal catarrh. Some female cats acted as carriers and in each succeeding litter which they produced the disease developed within a week or so. Some cases of feline distemper were clinically atypical; he had found that some cats might show nothing more than protrusion of the membrane nictitans (having an anmemic appearance), whereas other cats on the premises, by showing the ordinary symptoms of distemper (sneezing, watering of the eyes) indicated the true nature of the atypical symptom mentioned.
Mr. J. G. WRIGHT: The nomenclature of cat diseases has not been standardized. Many refer to the disease in question as " infectious enteritis of cats " and differentiate it from the contagious catarrhal affections of the respiratory passages. The disease is extremely widespread, and at the monment an outbreak is raging in North London. It is probable that many of the so-called outbreaks of poisoning in cats are in reality instances of this disease.
Professor Hindle has pointed out that a rise in temperature is not an invariable symptom, and this makes clinical diagnosis difficult. The history of cases is, however, fairly constant, namely, malaise for a period of forty-eight hours or so, inappetence and intense dullness, associated with a marked loss of subcutaneous fat. The face becomes "pinched," the eyeballs recede, and the skin hangs on the subject like an ill-fitting jacket. A fretid diarrhcea 204 Proceedings of the Royal Society of Medicine 8 precedes death by a few hours and vomiting may occur. As is the case with dog distemper, the mortality rate is much higher in immature animals than in adults, and in kittens from three to six months old may be as high as 90%.
That the virus has no neurotropic tendencies is indicated by my own clinical experience, as I have seen no cases with nervous symptoms, such as occur in distemper of the dog.
Professor Hindle has shown that the disease can be transmitted by fomites, and I am of opinion that this is the common means of spread in boarding establishments.
With regard to treatment, it is generally accepted that drugs are of little or no value, although quinine sulphate has been extensively used. The serum of bovines hyperimmunized against bipolar organisms; and certain non-specific protein preparations have also been recommended. I have had some little success from the subcutaneous injection of a 5% glucose solution in normal saline. This success, however, was only a clinical impression and had not been subjected to any controlled tests.
Professor G. H. WOOLDRIDGE said he was gratified to hear that Professor Hindle had been able experimentally to prove that cat distemper was due to a filterable virus. He had long held that to be the case, and on the grounds of clinical experience he regarded the various complications, such as pneumonia and enteritis, as being due to secondary invaders, which, under certain circumstances, were capable by themselves of producing pneumonia and enteritis respectively, in the absence of true cat distemper. He considered that this was the explanation of those outbreaks of acute enteritis without distemper to which Mr. Kirk had referred and of which he (Professor Wooldridge) had had considerable experience. He did not agree that the lesions in the alimentary tract met with by Professor Hindle in cat distemper proved that infection was by way of ingestion. A parallel was furnished by a number of other virus infections in which the same condition was observed by whatever channel-even intravenous-the experimental infection was introduced. The most constant lesion he had observed in hyperacute cases in the cat was a congestion of the rim of the ileo-ciecal valve. The possibility of immunization on practical lines was now only a matter of a short time, and this would be of very great assistance clinically.
Isospora bigemina from the Dog.
By E. HINDLE, Sc.D.
A DEMONSTRATION of oocysts of this coccidial parasite in the fieces of a dachshund showing dysenteric symptoms.. The dog recovered spontaneously after about six weeks' illness.
This parasite has only once been recorded previously from dogs in this countryby Wenyon and Sheather (1925) 1-but in view of its small size it is possibly often overlooked. In addition, the oocysts occur in the deeper tissues of the villi of cats and dogs, and in the case of chronic infections it would seem that they do not leave the villi regularly, but only when liberated by the breaking down of a damaged villus.
The oocysts of Isospora bigemina are distinguished from those of the other two species, I. rivolta and I. felis-also occurring in cats and dogs-by their much smaller size, 10-16 ,u by 7 5-10 IL, as compared with I. rivolta, 20-24 ,u by 15-20 j, and I. felis, 39-48 ,u by 26-37 ,. A Differential Plating Medium for Streptococcus mastitis. Composition:-Meat infusion agar pH 7*4, 5% ox blood; crystal violet 1: 200,000; msculin 0 05% ; ferric citrate 0 056%.
It is now recognized that streptococci are ma.inly responsible for mastitis in milking cows. In the bacteriological examination of milk samples, therefore, it is necesa.rv to mAkA usqA of somA cmltural medium which will not only permit good
